The rat proenkephalin germ line promoter contains multiple binding sites for spermatogenic cell nuclear proteins.
Rat and mouse spermatogenic cells contain a family of 1700-nucleotide (nt) proenkephalin mRNAs that are generated from an alternate, germ cell-specific promoter. This promoter is located approximately 350 base pairs (bp) downstream of the promoter used in somatic cells, within the first intron for the somatic transcript. In a previous study, rat proenkephalin-chloramphenicol acetyltransferase fusion genes containing both promoters were shown to be transcribed selectively from the germ cell promoter and in the correct developmental pattern in spermatogenic cells of transgenic mice. In the present study it was found that spermatogenic cell-specific transgene expression was maintained after deletion of the upstream somatic promoter. This result establishes that the rat proenkephalin germ-line promoter is capable of functioning independently of transcriptional elements associated with the somatic promoter and localizes the requisite spermatogenic cell cis-elements to a 500-bp region encompassing the germ cell initiation sequences. A comprehensive analysis of binding sites for rat spermatogenic cell nuclear factors within this 500-bp region was performed using gel-shift and DNAse I footprinting techniques. Eight distinct binding regions were identified, each of which formed one or more cell-specific complexes with nuclear proteins from rat spermatogenic cells. These results suggest that multiple cis-acting elements may cooperate in the cell-specific and developmental regulation of rat proenkephalin gene transcription during spermatogenesis.